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INFORMATION PROCESSING DEVICE,
INFORMATION PROCESSING SYSTEM,
AND INFORMATION PROCESSING
METHOD FOR PRIORITIZING AN
INSTALLATION OF PRINT DRIVERS ON
INFORMATION PROCESSING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C. §
119 to Japanese Patent Application No. 2016-015987, filed

Jan. 29, 2016. The contents of which are incorporated herein
by reference 1n their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an information processing,
device, an information processing system, and an informa-
tion processing method.

2. Description of the Related Art

An installer that communicates with a server on a network
while specifying a model of a printer, that searches the
server for a driver program using page description language
(PDL) supported by the model as a key to download the
driver program, and that installs the downloaded driver
program 1n a computer has been known. In general, manu-
tacturers that manufacture and sell printers provide a driver
program corresponding to a PDL that 1s suitable for each of
the printers that the manufacturers manufacture and sell, and
an 1installer corresponding to the driver program, for the
users.

Japanese Unexamined Patent Application Publication No.

2012-252526 discloses a technique 1n which a manager
uploads driver programs on a server and notifies a user of the
driver program, and a screen 1s automatically generated on
the basis of the numbers of downloads of the driver pro-
grams. Japanese Unexamined Patent Application Publica-
tion No. 2012-252526 enables a user to easily acquire a
frequently used driver program.
In general, a plurality of driver programs corresponding to
different PDLs are available for the same model. The PDLs
supported by the driver programs of each model may differ
between models. Thus, conventionally, 1t has been difhcult
to determine a single PDL that can be commonly recom-
mended for multiple models. For example, examples of such
cases mclude a case where a manufacturer may procure
printers from another manufacturer to sell the printers, in
such as an original equipment manufacturer (OEM).

The PDL suitable for an OEM printer may be different
from the PDL suitable for a printer developed by the
manufacturer itself. To acquire a driver program, the con-
ventional installer cannot automatically select a suitable
PDL from the PDLs, and 1t has been diflicult to comply with
both the printers made by the manufacturer itself as well as
the OEM printers.

Thus, there has been a problem 1n that a user needs to
acquire a driver program while explicitly selecting the
required PDL. Japanese Unexamined Patent Application
Publication No. 2012-252526 described above has not yet
solved the problem that the user needs to explicitly select the
driver program.

SUMMARY OF THE INVENTION

An mnformation processing device includes circuitry. The
circuitry 1s configured to acquire 1dentification information

10

15

20

25

30

35

40

45

50

55

60

65

2

for identitying a model. The circuitry 1s further configured to
acquire attribute information indicating an attribute of each
of a plurality of programs applicable to the model, based on
the 1dentification information. The circuitry 1s still further
configured to select a program to be installed from the
plurality of programs, based on a priority order that 1s
determined 1n advance for the attribute information.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram 1illustrating an exemplary configura-
tion of an information processing system applicable to
embodiments;

FIG. 2 15 a schematic diagram of an acquisition process of
a driver program executed by a PC applicable to the embodi-
ments;

FIG. 3 1s a block diagram illustrating an example of a
hardware configuration of the PC applicable to the embodi-
ments;

FIG. 4 1s a block diagram illustrating an example of a
hardware configuration of a server applicable to the embodi-
ments;

FIG. 5 1s a block diagram illustrating an example of a
hardware configuration of a printer applicable to the
embodiments;

FIG. 6 1s an exemplary functional block diagram for
explaining functions of a PC according to a first embodi-
ment,

FIG. 7 1s an exemplary functional block diagram for
explaining functions of an installer according to the first
embodiment;

FIG. 8 1s an exemplary functional block diagram for
explaining functions of a printer applicable to the first
embodiment;

FIG. 9 1s an exemplary functional block diagram for
explaining functions of a server applicable to the first
embodiment;

FIG. 10 1s an exemplary sequence diagram 1llustrating a
flow of installing a driver program in the PC according to the
first embodiment;

FIG. 11 1s a diagram 1illustrating an example of a search
request transmitted from a control unit to the server that 1s
applicable to the first embodiment;

FIG. 12 1s a diagram 1illustrating an example of a search
result transmitted from the server applicable to the first
embodiment;

FIG. 13 1s a flowchart illustrating an example of a
determination process performed by an architecture deter-
mining unit according to the first embodiment;

FIG. 14 1s a flowchart illustrating an example of a
determination process performed by a display language
determining unit according to the first embodiment;

FIG. 15 i1s a flowchart illustrating an example of a
determination process performed by a PDL determining unit
according to the first embodiment;

FIG. 16 1s an exemplary functional block diagram for
explaining functions of an installer according to a second
embodiment;

FIG. 17 1s an exemplary sequence diagram illustrating a
flow of installing a driver program 1n a PC according to the
second embodiment;

FIG. 18 1s a flowchart illustrating an example of a
determination process performed by a PDL determining unit
according to the second embodiment; and

FIG. 19 1s a diagram 1llustrating an example of a choice
list screen according to the first embodiment.
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The accompanying drawings are intended to depict exem-
plary embodiments of the present invention and should not
be interpreted to limit the scope thereotf. Identical or similar

reference numerals designate i1dentical or similar compo-
nents throughout the various drawings.

DESCRIPTION OF TH.

EMBODIMENTS

(L
1]

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not mtended to be
limiting of the present invention.

As used herein, the singular forms “a”, “an™ and “the” are
intended to include the plural forms as well, unless the
context clearly indicates otherwise.

In describing preferred embodiments illustrated in the
drawings, specific terminology may be employed for the
sake of clarity. However, the disclosure of this patent
specification 1s not intended to be limited to the specific
terminology so selected, and 1t 1s to be understood that each
specific element includes all technical equivalents that have
the same function, operate 1n a similar manner, and achieve
a similar result.

Preferred embodiments of an information processing
device, an information processing system, and an informa-
tion processing method will now be described 1n detail with
reference to the accompanying drawings.

An embodiment has an object to easily acquire a driver
program suitable for a model.

Configuration Applicable to Embodiments

FIG. 1 1s an exemplary configuration of an information
processing system applicable to the embodiments. In FIG. 1,
the information processing system includes a personal com-
puter (PC) 10, printers 20aq and 206, and a server 30. In FIG.
1, the printers 20a and 205 are also indicated as a printer #A
and a printer #B. In the example in FIG. 1, the PC 10, the
printer 20a, and the server 30 are communicably connected
with each other via a network 40 such as a local area network
(LAN). Also, in the example 1n FIG. 1, the printer 205 1s
connected directly to the PC 10 via a universal serial bus
(USB) or the like.

In such a configuration, for example, the PC 10 can cause
the printer 20a or the printer 2056 to execute a printing
process, by installing a driver program of the printer 20a or
the printer 2056. In this example, the PC 10 can acquire the
driver program of the printer 20aq or the printer 206 from the
server 30 via the network 40, for example.

In the above, the PC 10, the printer 20a, and the server 30
are connected via the network 40 through the LAN. How-
ever, this 1s not essential. For example, one or more of the
PC 10, the printer 20a, and the server 30 may be connected
via the Internet. The network 40 may be wired or wireless,
or may be a combination of wired and wireless.

In the example of FIG. 1, only the printers 20a and 205
are 1llustrated as devices that the PC 10 can use. However,
this 1s not essential. A scanner, or a multifunction printer
(MFP) 1n which multiple functions such as a printer func-
tion, a scanner function, and a copy function are integrated
into a single housing, may be included as devices that the PC
10 can use.

Except that the printers 20a and 206 are connected
differently to the PC 10, the printers 20a and 205 can be
handled as equivalents, and thus in the following, unless
otherwise specified, the printer 20aq 1s explained as the
representative for the printers 20a and 206.

FI1G. 2 schematically illustrates an acquisition process of
a driver program executed by the PC 10 applicable to the
embodiments. To acquire a driver program so as to use the
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printer 20a, the PC 10 first acquires 1dentification informa-
tion for identifying the printer 20q, from the printer 20a
(steps S1 and step S2). As the identification information for
identifving the printer 20a, a plug and play (PnP) device 1D
can be used.

Upon receiving the identification information of the
printer 20q, the PC 10 transmits the acquired identification
information and a request for acquiring a dniver program of
the printer 20qa, to the server 30 (step S3). In this example,
the server 30 stores therein attribute information of driver
programs of printers 1n association with a plurality of
models of the printer. The attribute information of a driver
program includes at least acquisition information for acquir-
ing the corresponding driver program. For example, the
acquisition information includes a uniform resource locator
(URL) that specifies a position of the driver program on the
network 40 or on the Internet that i1s connected via the
network 40. When the driver program 1s stored in the server
30, as the acquisition mnformation, an URL of the position of
a storage area of the driver program 1n the server 30, on the
network 40, can be used.

The server 30 searches the stored attribute information for
the attribute information of the driver program correspond-
ing to the identification information on the basis of the
request and the i1dentification information transmitted from
the PC 10, and transmits one or more pieces of the attribute
information searched for, to the PC 10 (step S4). Based on
the one or more pieces of attribute information transmitted
from the server 30, the PC 10 selects a driver program to be
installed (step S5). The PC 10 requests to download (DL) the
driver program on the basis of the acquisition information
that 1s included in the attribute information corresponding to
the selected driver program (step S6).

For the sake of explanation, 1n the example 1n FIG. 2, it
1s 1llustrated that the server 30 stores therein the driver
program. However, this 1s not essential. For example, the
driver program may be stored in another server on the
network 40, or 1n a server on the Internet that 1s connected
via the network 40.

The PC 10 acquires the driver program downloaded 1n
response to the download request at step S6 (step S7). The
PC 10 then 1nstalls the acquired driver program 1n the PC 10
itself (step S8). In this manner, the PC 10 becomes able to
use the printer 20a.

FIG. 3 1s an example of a hardware configuration of the
PC 10 applicable to the embodiments. In the PC 10 i FIG.
3, a central processing unit (CPU) 1000, a read only memory
(ROM) 1001, a random access memory (RAM) 1002, stor-
age 1005, a graphics interface (I/F) 1003, an input and
output I'F 1006, and a commumication I'F 1008 are com-
municably connected with each other via a bus 1010.

The CPU 1000 controls the entire operation of the PC 10
on the basis of programs stored in advance in the ROM 1001
and/or the storage 1005, using the RAM 1002 as a work
memory. The storage 1005 1s a hard disk drive or a non-
volatile semiconductor memory (flash memory), and stores
therein programs for operating the CPU 1000 and various
types of data.

The graphics I'F 1003 converts a display control signal
generated on the basis of the program by the CPU 1000, to
a display signal that can be displayed on a display 1004, and
supplies the display signal to the display 1004. For example,
the display 1004 uses a liquid crystal display (LCD) as a
display device, and causes the display device to display a
screen according to the display signal that 1s supplied from

the graphics I/F 1003.
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The 1nput and output I'F 1006 1s an interface for com-
municating with an external device. In the example in FIG.
3, an operation unit 1007 including a keyboard and/or a
pointing device (such as a mouse) 1s connected to the input
and output I'F 1006 as the external device. However, this 1s
not essential, and the mput and output I'F 1006 may be
connected to a drive device that reads out data from a disk
storage medium such as a compact disc (CD) and a digital
versatile disc (DVD), or storage such as a nonvolatile
semiconductor memory. For example, a USB can be used as
the input and output I'F 1006.

The communication I'F 1008 communicates via the net-
work 40 on the basis of the control by the CPU 1000, and
using a predetermined protocol such as a Transmission
Control Protocol/Internet Protocol (TCP/IP).

FIG. 4 1s an example of a hardware configuration of the
server 30 applicable to the embodiments. In FIG. 4, the
server 30 includes a CPU 3000, a ROM 3001, a RAM 3002,
storage 3003, and a communication I/F 3004 which are
communicably connected with one another via a bus 3010.

For example, the storage 3003 1s a hard disk drive or a
nonvolatile semiconductor memory such as a tlash memory.
The storage 3003 stores therein the programs that run on the
CPU 3000 and various types of data, as well as attribute
information of a driver program, which will be described
below. Instead of being incorporated in the server 30, the
storage 3003 may also be externally connected to the server
30.

The CPU 3000 controls the entire operation of the server
30 on the basis of the programs read out from the ROM 3001
and the storage 3003, using the RAM 3002 as a work
memory. For example, the commumcation I'F 3004 com-
municates via the network 40 on the basis of the control by
the CPU 3000, and using the TCP/IP as a protocol.

The configuration of the server 30 1s not limited to the
example illustrated in FI1G. 4, and as a general computer, the
server 30 may also include a display control unit, a data I/F,
and an mput device, for example. The display control unit
displays a screen corresponding to screen mformation gen-
crated by the CPU 3000, on a display. The data I/F inputs
and outputs data to and from the external device. The 1nput
device receilves a user mput.

FIG. 5§ 1s an example of a hardware configuration of the
printer 20a applicable to the embodiments. In FIG. §, the
printer 20a 1ncludes a CPU 2000, a ROM 2001, a RAM
2002, a nonvolatile random access memory (NVRAM)
2003, storage 2006, a data I'F 2007, a communication I/'F

2008, and a function unit I'F 2004, which are communicably
connected with one another via a bus 2010.

The storage 2006 1s a hard disk drive or a nonvolatile
memory such as a flash memory, and stores therein programs
for operating the CPU 2000 and various types of data. For
example, the ROM 2001 stores therein 1n advance programs
and data used to activate the printer 20a as well as 1denti-
fication information for identitying the model of the printer
20a (such as a PnP device ID). The NVRAM 2003 stores
therein a setting value set for the printer 20a, and/or the like.
The CPU 2000 controls the entire operation of the printer
20a on the basis of the programs stored in the storage 2006
and the ROM 2001 as well as various types of data stored 1n
the storage 2006 and the NVRAM 2003, using the RAM
2002 as a work memory.

For example, the data I'F 2007 1s an interface for the
external device, and may be a USB. For example, the

communication I'F 2008 communicates via the network 40
on the basis of the control by the CPU 2000, and using the
TCP/IP as a protocol.
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The function unit I'F 2004 1s an interface of a printer
engine 2005 for implementing the printer function of the
printer 20a. The function umt I'F 2004 performs the arbi-
tration process of data between the printer engine 2005 and
the CPU 2000, transmits and receives control information,
and/or the like.

When a scanner 1s to be used, a scanner engine for
implementing a scanner function i1s connected instead of the
printer engine 2005. Also, 11 the MFP i1s to be used, a scanner
engine, a printer engine, and a facsimile (FAX) unit are
connected to the tunction umt I/F 2004 so that the MFP can
execute multiple functions such as a scanner function, a
printer function, a FAX function, and the like.

First Embodiment

A first embodiment will now be described. In the first
embodiment, a priority order 1s determined in advance for
pieces ol the attribute information of the driver programs
that are applicable to the same model, regarding the driver
programs stored 1n the server 30. In the selection process of
the driver program at step S5 1n FIG. 2 1llustrated above, the
driver program that matches with the PC 10 1s selected on
the basis of the priority order.

FIG. 6 1s an exemplary functional block diagram for
explaining functions of the PC 10 according to the first
embodiment. The PC 10 includes a control unit 100, a
communication unit 101, an installer 102, a display unit 103,
and an mput unit 104. The control unit 100, the communi-
cation unit 101, the installer 102, the display unit 103, and
the input unit 104 are implemented using the programs that
run on the CPU 1000. However, this 1s not essential, and a
part or all of the control unit 100, the communication unit
101, the installer 102, the display unit 103, and the mput unit
104 may be constructed by hardware circuits that operate 1n
cooperation with one another.

The control unit 100 performs various determination
processes on the basis of the programs, and controls the
entire operation of the PC 10. The communication unit 101
controls communication by the iput and output I'F 1006
and the communication I/F 1008. The installer 102 installs
a driver program 1n the PC 10. The display unit 103 controls
the graphics I'F 1003, and displays an image on the display
1004. The mput unit 104 receives an mput to the operation
unit 1007.

FIG. 7 1s an exemplary functional block diagram for
explaining functions of the installer 102 according to the
first embodiment. The mstaller 102 includes an 1nstallation
unit 120 and a selection unit 121. The selection unit 121
includes a PDL determining unit 1210, a display language
determining unit 1211, and an architecture determining unit
1212.

The 1nstallation unit 120 installs a driver program in the
PC 10. The selection umt 121 determines the order of the
attribute information acquired from the server 30 on the
basis of the prionty order determined 1n advance for each
piece of attribute information. The selection unit 121 then
selects a driver program to be installed on the basis of the
determination result.

More specifically, the selection unit 121 includes the PDL
determining unit 1210, the display language determining
umt 1211, and the architecture determining unit 1212. The
PDL determining unit 1210 includes information indicating
the priority order that 1s determined 1n advance for the types
of page description language (PDL), and performs determi-
nation processing on the basis of the prionity order. For
example, the information indicating the priority order may
be embedded 1n a program for implementing the installer

102 that includes the PDL determiming unit 1210. The




US 10,564,906 B2

7

information indicating the priority order may also be pro-
vided as independent data together with the installer 102,
and stored 1n the storage 1005 or the like.

The display language determining unit 1211 determines
display language of the driver program to be installed on the
basis of the display language in which the operating system
(OS) of the PC 10 currently performs the display. The
architecture determining unit 1212 determines the architec-
ture of the driver program to be installed on the basis of the
information on the OS of the PC 10.

In the PC 10, an information processing program for
implementing the functions according to the first embodi-
ment 1s recorded 1n a computer-readable recording medium
such as a compact disc (CD), a tlexible disk (FD), and a
digital versatile disc (DVD) 1n an installable or executable
file format to provide the information processing program.
However, this 1s not essential, and the information process-
ing program may be stored i a computer connected to a
network such as the Internet, and downloaded wvia the
Internet to provide the information processing program. The
information processing program may also be provided or
distributed via a network such as the Internet.

The information processing program has a modular con-
figuration including the units described above (control unit
100, communication unit 101, mstaller 102, display unit
103, and mput unit 104). As actual hardware, the CPU 1000
reads out the information processing program irom the
storage medium such as the storage 1005, and executes the
information processing program. Consequently, the units
described above are loaded on a main storage device such as
the RAM 1002, and the control unit 100, the communication
unit 101, the mnstaller 102, the display unit 103, and the input
unit 104 are generated on the main storage device.

FIG. 8 1s an exemplary functional block diagram for
explaining functions of the printer 20a applicable to the first
embodiment. The printer 20q includes a communication unit
200, a device information storage unit 201, and a printer
function unit 202. The communication unit 200, the device
information storage unit 201, and the printer function unit
202 are implemented using the programs that run on the
CPU 2000. However, this 1s not essential, and a part or all
of the communication unit 200, the device information
storage umt 201, and the printer function unit 202 may be
constructed by hardware circuits that operate 1n cooperation
with one another.

The communication unit 200 controls communication by
the data I'/F 2007 and the communication I’'F 2008. The
device information storage unit 201 controls the reading out
of the i1dentification information (such as a PnP device ID)
of the printer 20a and information indicating the destination
of the printer 20a that are stored 1in advance in a register
included 1n the communication I'F 2008 or the ROM 2001.
The destination 1s an area set as a shipping destination of the
printer 20a, and for example, may be “domestic” or “over-
seas’. The destination relates to the default language used by
the printer 20q. The printer function unit 202 controls a
printing function of the printer 20a.

FIG. 9 1s an exemplary functional block diagram ifor
explaining functions of the server 30 applicable to the first
embodiment. The server 30 includes a communication unit
300, a distribution unit 301, and a driver attribute informa-
tion storage unit 302. The commumication unit 300, the
distribution unit 301, and the driver attribute information
storage umt 302 are implemented using the programs that
run on the CPU 3000. However, this 1s not essential, and a
part or all of the communication unit 300, the distribution
unit 301, and the driver attribute information storage unit
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302 may be constructed by hardware circuits that operate 1n
cooperation with one another.

The commumnication umt 300 controls communication by
the communication I/'F 3004. For example, the drniver attri-
bute information storage unit 302 controls the reading out of
the attribute information of the driver programs that are
stored 1n the storage 3003. The distribution unit 301 requests
attribute information of the driver program from the driver

attribute information storage unit 302 on the basis of the
request received by the communication unit 300. The dis-
tribution unmt 301 then transmits the attribute information
received from the drniver attribute information storage unit
302, from the communication unit 300. Also, when the main
body of the dniver program 1s stored in the storage 3003, the
distribution unit 301 requests the driver program from the
driver attribute information storage unit 302 on the basis of
the request recetved by the communication unit 300. The
distribution unit 301 then transmits the drniver program
received from the driver attribute mformation storage umnit
302, from the communication unit 300.

Table 1 1s an example of attribute information of the
driver program that is to be stored 1n the storage 3003 of the
server 30, for example. In Table 1, attribute information of
a single driver program 1s described per line. The attribute
information includes 1tems of “identification information”,
“driver architecture”, “PDL”, “display language” “version”,
and “acquisition information”. Each piece of attribute infor-
mation 1s differentiated by a combination of the items. In
other words, a plurality of pieces of attribute information
having the same content regarding each 1tem may exist.

TABLE 1

Identifi- Ac-
cation quisition
Infor- Driver Display Infor-
mation Architecture PDL Language Version mation
Printer High PDL Japanese, 1.0.0.0 (URL)
HA performance #1 English
Printer Medium PDL Japanese, 1.0.0.0 (URL)
HA performance, #1 English

64 bit
Printer Medium PDL Japanese, 1.0.0.0 (URL)
HA performance, #l1 English

32 bit
Printer Medium PDL Japanese, 1.0.0.0 (URL)
HA performance, #2 English

64 bit
Printer Medium PDL Japanese, 1.0.0.0 (URL)
HA performance, #2 English

32 bit
Printer Medium PDL Japanese, 1.0.0.0 (URL)
HA performance, #3 English

64 bit
Printer Medium PDL Japanese, 1.0.0.0 (URL)
HA performance, #3 English

32 bit
Printer Medium PDL Japanese, 1.0.0.0 (URL)
#B performance, #2 English

64 bit
Printer Medium PDL Japanese, 1.0.0.0 (URL)
#B performance, #2 English

32 bit
Printer Medium PDL Japanese, 1.0.0.0 (URL)
#B performance, #3 English

64 bit
Printer Medium PDL Japanese, 1.0.0.0 (URL)
#B performance, #3 English

32 bit
Printer Medium PDL Japanese 1.1.0.0 (URL)
#HC performance, #l1

64 bit
Printer Medium PDL Japanese 1.1.0.0 (URL)
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TABLE 1-continued

Identifi- Ac-
cation quisition
Infor- Driver Display Infor-
mation Architecture PDL Language Version mation
#C performance, #1

32 bit
Printer Medium PDL English 1.1.0.0 (URL)
#C performance, #1

64 bit
Printer Medium PDL English 1.1.0.0 (URL)
#HC performance, #1

32 bit

In Table 1, the 1tem “1dentification information” 1s 1den-
tification information for identifying the model of a device
supported by the driver program of the attribute information
in the line, and for example, a PnP device ID may be used.
In the example in Table 1, values of the item “i1dentification
information” are exemplified by printer models “printer
#A”, “printer #B”, and “printer #C”.

The item “driver architecture” 1s architecture of the driver
program. The architecture of the driver program indicates
the structure of the driver program. In the example 1n Table
1, the item “driver architecture” includes a value indicating
whether the driver program runs on a 32-bit OS or a 64-bit
OS, and a value idicating the performance of the dniver
architecture (high performance or medium performance).

Whether the driver program 1n high performance driver
architecture or medium performance driver architecture (re-
spectively referred to as a high performance driver and a
medium performance driver) 1s applicable to the PC 10
depends on the OS version of the PC 10, for example. For
example, a driver program in high performance driver
architecture 1s compatible with the OS of a certain version
or later.

As the value indicating the performance, version infor-
mation of the driver architecture itself can be used, for
example. For example, when the OS of the driver program
1s Windows (registered trademark), the driver architecture of
version 4 (V4) or version 3 (V3) may be applied. The V4 can
provide a driver program with higher performance than the
V3. In this example, the V4 1s compatible with Windows 8
(registered trademark) OS and later versions, and the V3 1s
compatible with Windows 2000 (registered trademark) OS
and later versions.

The 1tem “PDL” 1s a type of PDL used by the driver
program. In the example 1n Table 1, values of the item
“PDL” include PDL types “PDL #1, “PDL #2”, and “PDL
#3”,

The PDL 1s page description language, and 1s language
according to which image information, character informa-
tion and/or the like that are created by a computer and/or the
like 1s converted to a format interpretable and printable by
the printer. In other words, the PDL 1s a command type, a
command format, or a command set for the printer. The
concept of the PDL may be extended to command language,
a command type, a command format, and a command set for
external devices other than the printer that are controlled by
the computer. Typical examples of the PDL type include
Refined Printing Command Stream (RPCS), Printer Com-
mand Language 6 (PCL 6), and PostScript (PS:registered
trademark).

In this example, it 1s assumed that the printer of the model
type “printer #A” can achieve the highest performance or the
largest number of functions when a printer driver corre-
sponding to the PDL type “PDL #1” among the PDL types
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“PDL #17, “PDL #2”, and “PDL #3” 1s used, and the
performance of the printer 1s limited, the limitation increas-
ing 1n the order of the PDL types “PDL #2” and “PDL #3”.

Similarly, 1t 1s assumed that the printer of the model “printer
#B” can achieve the highest performance or the largest
number of functions when the printer driver corresponding
to the PDL type “PDL #2” 1s used, and the performance of
the printer 1s limited when the PDL type “PDL #3” 1s used,
and the printer does not support the PDL type “PDL #1”.

Furthermore, 1t 1s assumed that the printer of the model
“printer #C” supports to the PDL type “PDL #1” among the

PDL types “PDL #17, “PDL #2”, and “PDL #3”, and does

not support the other PDL types.

The 1item “display language” i1s display language of the
OS of the driver program. In the example 1n Table 1, values
of the 1tem “display language” include “Japanese” and
“English”. The item “version” includes a value indicating
the version mformation of the driver program.

The item “acquisition information” 1s information for
acquiring the driver program. Regarding the item “acquisi-
tion information”, as the information for acquiring the driver
program, an URL indicating the position of the driver
program on the Internet, on the network 40, or on the server
30 connected to the network 40 described above can be used,
for example.

Next, installation of the driver program in the PC 10
according to the first embodiment will be described 1n more
detail. FIG. 10 1s an exemplary sequence diagram 1llustrat-
ing a flow of installing a dniver program in the PC 10
according to the first embodiment. In FIG. 10, portions
corresponding to the portions 1n FIG. 6 to FIG. 9 described
above are denoted by the same reference numerals, and the
detailed description thereof will be omitted.

For example, a user operates the PC 10 and gives an
instruction to install a drniver program (step S100). The
operation performed by the user 1s recerved by the input unit
104 in the PC 10, and 1s transmitted to the control unit 100.
Based on the received 1nstruction, the control unit 100 make
a query to request the identification information and the
destination nformation indicating the destination of the
printer 20q from the printer 20a, via the communication unit
101 (step S101 and step S102). The query 1s recerved by the
communication unit 200 of the printer 20a, and 1s transmiut-
ted to the device mnformation storage umt 201 (step S103).

When the query of the identification information to the
printer 20q 1s made via the network 40, the identification
information may be acquired from an object identifier (OID)
in a management information base (MIB) in a simple
network management protocol (SNMP). Also, a technique of
transmitting a printer job language (PJL) command to the
printer 20a from the PC 10, and acquiring identification
information on the basis of the response when the printer
20a 1s connected to the PC 10 via an USB as 1n the case of
the printer 205 has been known.

For example, the device information storage unit 201
reads out the identification information and the destination
information stored in advance, from the register of the
communication I'F 2008 and the ROM 2001. The identifi-
cation information and the destination information read out
by the device information storage unit 201 are transmitted to
the PC 10 via the communication unit 200 (step S104 and
step S105). The 1dentification information and the destina-
tion information transmitted from the printer 20aq are
received by the communication unit 101 in the PC 10, and
are transmitted to the control unit 100 (step S106). In other
words, the control unit 100 also functions as an identification
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information acquisition unit that acquires identification
information for identifying the model of the printer 20a.
The control unit 100 acquires mformation on the OS of
the PC 10 (hereinafter, OS information) at step S107. The
OS mformation to be acquired includes at least OS version

information indicating the version of the OS and information
indicating the architecture whether the OS 1s a 32-bit OS or
a 64-bit OS.

Next, based on the identification information of the
printer 20a acquired at step S106 and the OS information
acquired at step S107, the control unit 100 transmits a search
request to the server 30 via the communication unit 101, to
request to search for attribute information of the driver
program corresponding to the identification information and
the OS information (step S108 and step S109).

FIG. 11 1s an example of the search request transmitted
from the control umt 100 to the server 30 at step S108 and
step S109 that 1s applicable to the first embodiment. As
illustrated 1n FIG. 11, for example, the search request is
obtained by adding identification information (“PrinterA’)
and the OS information (*32 bit”) that are searching condi-
tions 1 a search command, to the URL of the search
destination of the server 30 and a search request command
(“https://1.example.com/Sreach/Web?Query”), as argu-
ments. The OS information may explicitly indicate OS
version mnformation and OS name. When the applicable OS
1s limited 1n advance, 1t 1s possible to specily the OS by
simply designating the information indicating the architec-
ture of the OS (*32 bit™) as illustrated in FIG. 11.

The search request transmitted from the PC 10 at step
S109 1s received by the communication unit 300 in the
server 30. For example, the communication unit 300 trans-
mits the recerved search request to the distribution umt 301.
Based on the search command 1included 1n the search request
that 1s recerved from the communication unit 300, the
distribution unit 301 transmaits the search condition to the
driver attribute information storage unit 302. The distribu-
tion unit 301 then requests the driver attribute information
storage unit 302 to search for the attribute information of the
driver program that matches with the search condition. In
response to the request, the dnver attribute information
storage unit 302 searches the stored attribute information for
the attribute information of the driver program that matches
with the search condition (in this example, the 1dentification
information and the OS information) received from the
distribution unit 301 and transmits the attribute information
acquired as the search result, to the distribution unit 301 as
a list.

The distribution unit 301 transmuits the list of attribute
information received from the driver attribute information
storage unit 302, as the search result in response to the
search request, to the PC 10 via the communication unit 300
(step S110). The search result transmitted from the server 30
1s received by the communication unit 101 in the PC 10, and
1s transmitted to the control unit 100 (step S111). In other
words, the control unit 100 also functions as an attribute
information acquisition unit for acquiring attribute informa-
tion of the driver program corresponding to the model of the
printer 20a and the OS mformation of the PC 10.

FIG. 12 1s an example of a search result transmitted from
the server 30 applicable to the first embodiment. In FIG. 12,
unless otherwise specified, the numerals at the beginning of
the lines each indicates a line number, and the subsequent
colon () diflerentiates the line number from a code 1ndicat-
ing the data main body. The codes 1llustrated 1n FI1G. 12 are
described using Extensible Markup Language (XML) that 1s
a type of markup language used to define and describe the
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meaning and structure of data, using a tag. It 1s to be noted
that this 1s merely an example, and the description method
ol the search result 1s not particularly limited. For example,

the search result can be described 1n JavaScript (registered
trademark) Object Notation (JSON) or 1n a binary format.
In FIG. 12, the first line defines the XML version and an

encode method according to which the data 1s described. The
search result 1s described in the third line between a start tag
“<Software>" 1n the second line and an end tag *“</Soft-
ware>" 1n the fourth line. In the search result, the attribute
information corresponding to a single driver program 1s
described between a pair of characters “<”” and “>”. In the
example 1illustrated in FIG. 12, in the third line, values
respectively corresponding to the 1items “identification infor-
mation”, “driver architecture”, “PDL”, “display language”,
“version”, and “‘acquisition information” of the attribute
information explained i1n Table 1 are described as the
“Driver name”, “DriverArchitecture”, “PDL”, “language”,
“version” and “DownloadURL” subsequent to the character
“<”, and are finished by the character “>".

It 1s possible to form a search result including a plurality
of pieces of attribute information, by including the plurality
of pieces of attribute information each interposed between
the pair of characters “<” and “>”, between the start tag
“<Software>" and the end tag “</Software>".

Based on the search result (list of attribute information)
received from the communication unit 101 at step S111, the
control unit 100 performs the following processes from step
S112 to step S118 to specily the driver program to be
installed in the PC 10.

First, at step S112 and step S113, the control unit 100
narrows down the driver programs by architecture. At step
S112, the control unit 100 transmits the search result
acquired at step S111 to the installer 102, and 1nstructs the
installer 102 to narrow down the driver programs by archi-
tecture. Following the mstruction, the architecture determin-
ing unit 1212 in the installer 102 extracts the attribute
information corresponding to a driver program as a candi-
date to be installed from the pieces of attribute information
included 1n the search result on the basis of the information
indicated by the item “driver architecture” in the received
search result, and the OS information of the PC 10 acquired
by the control unit 100 at step S107.

FIG. 13 1s a flowchart illustrating an example of a
determination process performed by the architecture deter-
mining unit 1212 according to the first embodiment. At step
S10, the architecture determining unit 1212 determines
whether the OS of the PC 10 supports the high performance
driver on the basis of the OS information. For example, it 1s
assumed that a certain version of the OS (such as the latest
version OS at the point when the high performance driver 1s
developed) supports the high performance driver, and the
architecture determining unit 1212 determines whether the
OS version mformation in the OS mformation indicates the
certain version. When it 1s determined that the OS supports
the high performance drniver (*Yes” at step S10), the archi-
tecture determining unit 1212 moves the process to step S11.

At step S11, the architecture determining unit 1212 deter-
mines whether a value indicating the high performance
driver 1s included in the item “drniver architecture™ in the
pieces of attribute information included 1n the list of attri-
bute mformation being the search result. When 1t 1s deter-
mined that the value indicating the high performance driver
1s included in the 1tem “driver architecture” (*“Yes™ at step
S11), the architecture determining unit 1212 moves the
process to step S12.
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At step S12, the architecture determiming unit 1212 nar-
rows down the driver program to be installed, to the high
performance driver. More specifically, the architecture deter-
mimng unit 1212 extracts the pieces of attribute information
in which the value of the item “driver architecture” 1s the
“high performance”, among the pieces of attribute informa-
tion 1ncluded 1n the list of attribute information acquired at
step S112. The architecture determining unit 1212 then
transmits the extracted pieces of attribute information to the
control unit 100 as the search result (step S113 1n FIG. 10),
and finishes the series of processes illustrated 1n the tlow-
chart of FIG. 13.

When 1t 1s determined that the OS of the PC 10 does not
support the high performance drniver at step S10 described
above (“No” at step S10), or when 1t 1s determined that the
search result does not include the high performance driver at
step S11 (*No” at step S11), the architecture determining
unit 1212 moves the process to step S13. At step S13, the
architecture determining unit 1212 extracts pieces of attri-
bute information in which the value of the item “driver
architecture” 1s the “medium performance”, among the
pieces of attribute information included in the list of attri-
bute information acquired at step S112.

The architecture determining unit 1212 then transmaits the
extracted pieces of attribute information to the control unit
100 as the search result (step S113 1n FIG. 10), and finishes
the series of processes 1llustrated 1n the flowchart of FIG. 13.

The architecture determining unit 1212 may further use
the information indicating whether the OS 1s a 32-bit OS or
a 64-bit OS on the basis of the OS information, 1n the
processes 1llustrated 1n the flowchart of FIG. 13 to perform
cach determination. For example, when the OS information
indicates the 32-bit OS, while the 64-bit OS supports the
high performance driver but the 32-bit OS does not support
the high performance driver, the architecture determining,
unit 1212 determines that the OS does not support the high
performance driver at step S10 (“No™ at step S10). Also, at
step S13, when the driver to be installed 1s narrowed down
to the medium performance driver, the architecture deter-
mimng unit 1212 further narrows down the medium perior-
mance driver on the basis of the OS 1nformation indicating,
the 32-bit OS or the 64-bit OS.

Returning to the explanation 1n FIG. 10, the control unit
100 then narrows down the dniver program by the display
language, from step S114 to step S116. At step S114, based
on the processes illustrated in the flowchart of FIG. 13
described above, the control unit 100 transmits the search
result that 1s received at step S113 and the destination
information acquired at step S106, to the installer 102, and
instructs the installer 102 to narrow down the driver program
by the display language. In response to the instruction, the
display language determining unit 1211 in the installer 102
acquires display language (Japanese, English, and the like)
that 1s currently set, from the OS of the PC 10 (step S115).
The display language determining unit 1211 then extracts
attribute information corresponding to a driver program as a
candidate to be installed, from the pieces of attribute infor-
mation included in the search result on the basis of the
information 1ndicated 1n the item “display language™ 1n the
received search result, and the display language acquired by
the control unit 100 at step S115.

FIG. 14 1s a flowchart illustrating an example of a
determination process performed by the display language
determining unit 1211 according to the first embodiment. At
step S20, the display language determining umt 1211
acquires display language that 1s currently set 1n the OS of
the PC 10 (step S115 1n FIG. 10). For example, when the OS
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1s Windows (registered trademark), the display language of
the OS can be acquired using the function “GetUserDefaul-
tUIlanguage( )” included 1n Windows (registered trademark)
application programming interface (API).

At the next step S21, the display language determining
umt 1211 searches the pieces of attribute nformation
included in the search result that are received from the
control unit 100 for attribute information in which the value
of the item “display language™ matches with the display
language acquired at step S20. At the next step S22, the
display language determining unit 1211 determines whether
the relevant attribute mnformation 1s found as a result of the
search. When 1t 1s determined that the relevant attribute
information 1s found (*Yes” at step S22), the display lan-
guage determining unit 1211 moves the process to step S23.

At step S23, the display language determining unit 1211
narrows down the driver program to be installed on the basis
of the search result at step S21. More specifically, the display
language determining umit 1211 transmits the pieces of
attribute information in which the display language acquired
at step S20 1s mcluded as the value of the item “display
language™, among the pieces of attribute information that are
included in the list of attribute information as the search
result acquired at step S114, to the control unit 100 as the
search result (step S116 1n FIG. 10). The display language
determining unit 1211 then finishes the series of processes
illustrated in the flowchart of FIG. 14.

When 1t 1s determined that the relevant attribute informa-
tion 1s not found at step S22 described above (*No™ at step
S22), the display language determining umit 1211 moves the
process to step S24. At step S24, the display language
determining unit 1211 acquires the destination information
acquired by the control unit 100 at step S106 1n FIG. 10,
from the 1nstaller 102. Then, the display language determin-
ing unit 1211 transmits the pieces of attribute information 1n
which the value of the item *“display language” corresponds
to the destination information, among the pieces of attribute
information included in the search result acquired at step
S114, to the control unit 100 as the search result (step S116
in FIG. 10). The display language determining unit 1211
then finishes the series of processes 1llustrated 1n the tlow-
chart of FIG. 14.

As described above, the destination information 1s infor-
mation indicating an area such as “domestic” and “overseas™
that 1s set as the shipping destination of the printer 20a. For
example, 1t 1s assumed that the display language determining
umt 1211 holds in advance a table indicating the relation
between information on the area indicated in the destination
information and default language of the printer 20a that 1s
set for the area. In this table, for example, a value “ja”
indicating Japanese 1s associated with the value “domestic”
of the destination information, and a value “en” indicating
English 1s associated with the value “overseas” of the
destination information, as values indicating the default
language.

The display language determining unit 1211 transmuits the
pieces of attribute information 1n which the value of the 1tem
“display language™ matches or corresponds to the language
that indicates the value of the default language associated
with the value of the destination information of the printer
20a, among the pieces of attribute information included 1n
the search result, to the control unit 100 as the search result.

Returning to the explanation in FIG. 10, the control unit
100 then narrows down the driver program by the PDL at
step S117 and step S118. At step S117, the control umt 100
transmits the search result that 1s received at step S116 on the
basis of the processes illustrated in the flowchart of FIG. 14
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to the installer 102, and 1nstructs the installer 102 to narrow
down the driver program by the PDL. In response to the
instruction, the PDL determining unit 1210 1n the installer
102 determines the value of the item “PDL” 1n the pieces of
attribute information included in the search result on the
basis of the priority order.

As described above, the PDL determining unit 1210
includes information indicating the priority order that is
determined 1n advance for the types of PDL. In this example,
it 1s assumed that the priority order of the PDL types “PDL
#17, “PDL #2”, and “PDL #3” indicated 1n the item “PDL”
in Table 1 described above 1s “PDL #17>“PDL #2”>“PDL
#3”. The PDL type “PDL #1” has the highest priority order,
and the PDL type “PDL #3” has the lowest priority order.

For example, 1n the priority order set for the PDL types,
the PDL type that 1s formed by the supply source of the
information processing program according to the {irst
embodiment and that has the highest performance, 1s set to
have the highest prionity. For example, in the information
processing program provided by the manufacturer of the
printer 20a, the PDL type that can achieve the highest
performance or the largest number of functions by the
printer 20a 1s set to have the highest priority order. For
example, the printer 20a can achieve the highest perfor-
mance and the largest number of functions, by applying the
PDL developed by the manufacturer of the printer 20aq.

Regarding the other PDL types, the lower priority order 1s
set as the performance of the printer 20a 1s lower with
respect to the PDL type of the highest priority PDL when the
PDL type 1s applied to the printer 20a, for example. For
example, the other PDL type may be a standard PDL type
that 1s compatible with the printer 20a as well as the printer
provided by the other manufacturer different from the manu-
facturer of the printer 20a.

For example, among the PDL types of the RPCS, the PCL
6, and the PS described above, it 1s assumed that the printer
20a can achieve the highest performance and the largest
number of functions, when a driver program corresponding,
to the PDL type “RPCS” 1s applied to the printer 20a. In this
case, for example, the priority order of the PDL type
“PROS” may be set highest for the model of the printer 20a,
and the priority order of the other PDL types “PCL 6 and
“PS” may be set lower than the priority order of the PDL
type “PRCS”.

It 1s to be noted that the setting rule of the priority order
for the PDL types 1s not limited thereto.

FIG. 15 1s a flowchart illustrating an example of a
determination process performed by the PDL determining
unit 1210 according to the first embodiment. In the follow-
ing, the PDL types “PDL #17, “PDL #2”, and “PDL #3”

described above are suitably referred to as PDL types “first
PDL”, “second PDL”, and “third PDL” 1n descending order

from the highest priority.

In FIG. 15, at step S30, the PDL determining unit 1210
determines whether at least one of the pieces of attribute
information 1n the search result corresponds to the PDL type
“first PDL” with the highest priority order. More specifi-
cally, the PDL determining unit 1210 determines whether
there 1s the attribute information 1n which the value of the
item “PDL” indicates the PDL type “first PDL”, among the
pieces of attribute information in the search result.

When 1t 1s determined that there 1s the attribute informa-
tion corresponding to the PDL type “first PDL” (*Yes” at
step S30), the PDL determining unit 1210 moves the process
to step S31. At step S31, based on the determination result
at step S30, the PDL determining unit 1210 selects the driver
program corresponding to the attribute mformation that 1s
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associated with the PDL type “first PDL”, among the pieces
of attribute information in the search result, as the driver
program to be installed. The PDL determining unit 1210
then transmuits the attribute information of the selected driver
program to the control unit 100 as the search result (step
S118 1n FIG. 10). The PDL determining umt 1210 then
finishes the series of processes illustrated in the flowchart of
FIG. 15.

At this stage, the pieces of attribute information corre-
sponding to the identification information 1s narrowed down
by the values of the items “driver architecture” and “display

language™, by the processes illustrated in the flowcharts of
FIG. 13 and FIG. 14 described above. Thus, a single driver
program 1s selected as the driver program to be installed.

When it 1s determined that there 1s no attribute informa-
tion corresponding to the PDL type “first PDL” at step S30
(“No” at step S30), the PDL determining unit 1210 moves
the process to step S32. At step S32, the PDL determiming
umt 1210 determines whether at least one of the pieces of
attribute information 1n the search result corresponds to the
PDL type “second PDL” with the next highest priority order
aiter the PDL type “first PDL”.

When 1t 1s determined that there is attribute information
corresponding to the PDL type “second PDL” (*“Yes” at step
S32), the PDL determining unit 1210 moves the process to
step S33. At step S33, based on the determination result at
step S32, the PDL determiming unit 1210 selects the driver
program corresponding to the attribute information that 1s
associated with the PDL type “second PDL”, among the
pieces ol attribute information in the search result, as the
driver program to be installed. The PDL determining unit
1210 then transmits the attribute information of the selected
driver program to the control unit 100 as the search result
(step S118 1n FIG. 10). The PDL determining unit 1210 then
finishes the series of processes illustrated in the flowchart of
FIG. 15.

When it 1s determined that there i1s no attribute informa-
tion corresponding to the PDL type “second PDL™ at step
S32 (“No™” at step S32), the PDL determining unit 1210
moves the process to step S34. At step S34, the PDL
determining unit 1210 determines whether at least one of the
pieces ol attribute information in the search result corre-
sponds to the PDL type “third PDL” with the next highest
priority order after the PDL type “second PDL”.

When 1t 1s determined that there 1s the attribute informa-
tion corresponding to the PDL type “third PDL” (*Yes™ at
step S34), the PDL determining unit 1210 moves the process
to step S335. At step S35, based on the determination result
at step S34, the PDL determining unit 1210 selects the driver
program corresponding to the attribute mmformation that 1s
associated with the PDL type “third PDL”, among the pieces
of attribute information in the search result, as the driver
program to be installed. The PDL determining unmit 1210
then transmits the attribute information of the selected driver
program to the control unit 100 as the search result (step
S118 in FIG. 10). The PDL determiming unit 1210 then
finishes the series of processes illustrated 1n the flowchart of
FIG. 15.

At step S34, when 1t 1s determined that there 1s no attribute
information corresponding to the PDL type “third PDL”
(“No” at step S34), the PDL determining unit 1210 moves
the process to step S36. At step S36, the PDL determining
unit 1210 determines that there 1s no driver program corre-
sponding to the identification information acquired at step
S105 and step S106 1n FIG. 10, and finishes the series of
processes 1llustrated 1n the flowchart of FIG. 15. In this case,
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for example, the PDL determining unit 1210 may notify the
control unit 100 that there 1s no corresponding driver pro-
gram.

In FIG. 15, the PDL types to be determined are three
types, and the PDL 1s determined 1n three stages at step S30,
step S32, and step S34. However, this 1s not essential. In
other words, 1in the flowchart illustrated in FIG. 15, a set of
the process of determining whether the attribute information
corresponds to the PDL type on the basis of the priority order
(such as step S30), and the process of selecting the driver
program corresponding to the attribute mformation that 1s
associated with the PDL type as the driver program to be
installed (such as step S31), may be repeated on the basis of
the number of the PDL type to be determined. Consequently,
the determination process may be similarly executed on the
PDL types of four or more or on the PDL types of two or
less.

The explanation returns to FIG. 10, and the control umit
100 specifies the driver program to be installed on the basis
of the search result acquired from the PDL determining unit
1210 at step S118 (step S119). The control unit 100 then
extracts a value (URL) of the item “acquisition information™
from the attribute information being the search result
acquired from the PDL determining unit 1210, and requests
to download (DL) the driver program using the extracted
URL as the address (step S120 and step S121). In the
example 1n FIG. 10, 1t 1s assumed that the server 30 stores
therein the driver program, and the URL indicates the
position where the driver program 1s stored 1n the server 30.

The server 30 transmits the driver program stored at the
URL to the PC 10, 1n response to the download request from
the control unit 100 (step S122). In the PC 10, the commu-
nication unit 101 receives the driver program having been
transmitted and downloaded from the server 30, and trans-
mits the received driver program to the control unit 100 (step
S123). In other words, the control unit 100 also functions as
a program acquisition unit that acquires a driver program on
the basis of the acquisition information.

The control unit 100 1nstructs the installation unit 120 to
install the downloaded driver program in the PC 10 (step
S124). Following the instruction, the installation unit 120
installs the driver program in the PC 10 (step S125).

The process of narrowing down the driver program from
step S112 to step S118 described above, will now be
described 1n more detail with reference to Table 1. In this
example, the driver program of the printer 20a 1s to be
installed, and 1t 1s assumed that the identification informa-
tion acquired by the control unit 100 at step S106 1ndicates
the model “printer #A”, and the destination of the printer
20a 1s “Japan”. Also, 1 the PC 10, 1t 1s assumed that the
display language of the OS 1s “Japanese”, the 32-bit OS 1s
used, and the version of the OS 1s a version different from
the certain version corresponding to a high performance
driver.

First, from step S101 to step S111, the control unit 100
acquires 1dentification information and destination informa-
tion from the printer 20a, and on the basis of the identifi-
cation information, the control unit 100 acquires attribute
information corresponding to the identification information,
from the server 30. In the example 1n Table 1, seven pieces
ol attribute information from the first line to the seventh line
(excluding the 1tem name line; the same applies heremaftter),
in which the value of the 1item “1dentification information” 1s
the “printer #A”, are to be acquired.

At step S112 and step S113, the control unit 100 narrows
down the driver program by the driver architecture, for the
acquired pieces of attribute information on the basis of the
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processes 1llustrated 1n the flowchart of FIG. 13, by the
architecture determining unit 1212. In this example, the high
performance driver 1s not supported by the OS of the PC 10
and the architecture of the OS 1s the 32-bit OS. Thus, the
pieces of attribute information on the third line, the fifth line,
and the seventh line 1mn Table 1 are to be acquired as the
search result.

Next, from step S114 to step S116, the control unit 100
narrows down the driver program by the display language of
the OS, for the pieces of attribute information acquired as
the search result at step S112 and step S113 on the basis of
the processes illustrated in the flowchart of FIG. 14, by the
display language determining unit 1211. In this example, the
current display language of the OS i1s “Japanese”. Thus, the
pieces of attribute information that are narrowed down at
step S112 and step S113 described above, 1in other words, the
pieces of attribute information on the third line, the fifth line,
and the seventh line 1mn Table 1 are to be acquired as the

search result without change.

Next, at step S117 and step S118, the control unit 100
determines the priority order of the item “PDL”, for the
pieces ol attribute information acquired as the search result
from step S114 to step S116 on the basis of the processes
illustrated 1n the flowchart of FIG. 15, by the PDL deter-
mining unit 1210. In this example, the priority order of the
PDL information 1s “PDL #17>“PDL #2”>“PDL #3”.
Hence, among the pieces of attribute information that are
narrowed down from step S114 to step S116 described
above, 1 other words, among the pieces of attribute infor-
mation on the third line, the fifth line, and the seventh line
in Table 1, the attribute information on the third line in
which the value of the item “PDL” 1s the value “PDL #1”
indicating the highest priority order, 1s to be acquired as the
search result.

Based on the URL indicated in the item “acquisition
information” of the attribute information on the third line 1n
Table 1 that 1s acquired as the search result, the control unit
100 downloads the driver program.

In this manner, in the first embodiment, for example, the
driver program for using the printer 20aq from the PC 10 1s
selected on the basis of the information acquired from the
printer 20q and the OS miformation of the PC 10. Conse-
quently, 1t 1s possible to automatically acquire the dniver
program that matches with the printer 20a and the PC 10,
without the user explicitly designating the driver program.

Also, the priority order of the PDL types 1s determined 1n
advance, and the driver program 1s sequentially selected
from the PDL type with the higher priority order. Thus, 1t 1s
possible to automatically acquire the driver program that can
suitably use the function of the printer 20a, without the user
explicitly designating the driver program.

Furthermore, the provider of the driver program does not
need to designate the PDL to be preferentially installed for
cach model, even 1if the driver programs corresponding to the
models each corresponds to a different PDL for each of the
models. In other words, 1t 1s possible to install the driver
program corresponding to the PDL suitable for each model,
using the common 1installer.

In the first embodiment described above, as indicated
from step S112 to step S118 1n FIG. 10, the driver program
1s narrowed down by the driver architecture (step S112 and
step S113), then narrowed down by the display language of

the OS (step S114 to step S116), and finally narrowed down
by the PDL type (step S117 and step S118). However, this
1s not essential. For example, either or both processes of
narrowing down by the driver architecture at step S112 and
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S113, and narrowing down by the display language of the
OS from step S114 to step S116 may be omuitted.

In the above, the driver program 1s a printer driver
program for controlling the printer. However, this 1s not
essential. For example, a scanner driver program for con-
trolling a scanner may be applied in the first embodiment.
For example, when the OS 15 Windows (registered trade-
mark), a typical scanner driver program 1s TWAIN and
Windows (registered trademark) Image Acquisition (WIA).
By setting the priority order on the information of the
common i1tems in the attribute information of the driver
program, 1t 1s possible to similarly select and install a
suitable driver program, as the printer driver described
above.

Second Embodiment

Next, a second embodiment will be described. In the first
embodiment described above, all the processes following
the instruction of installing the driver program at step S100
in FIG. 10 have progressed automatically by the control unit
100. In the second embodiment, a user interface (UI) 1s
provided for allowing the user to select the driver program
to be 1nstalled.

FIG. 16 1s an exemplary functional block diagram for
explaining functions of an installer 102' according to the
second embodiment. In FIG. 16, portions common with FIG.
7 described above are denoted by the same reference numer-
als, and the detailed description thereof will be omitted. In
FI1G. 16, the installer 102' further includes an UI unit 122
with respect to the mstaller 102 illustrated in FIG. 7. The Ul
unit 122 provides information to the user corresponding to
the 1nstruction by the control unit 100, generates a display
screen to urge the user to operate, and causes the display unit
103 to display the display screen. The UI unit 122 also
receives the user operation performed on the generated
display screen via the input unit 104, and transmits the user
operation to the control unit 100.

In the nstaller 102', a PDL determining unit 1210' deter-
mines the value of the item “PDL” 1n the pieces of attribute
information 1included 1n the search result on the basis of the
priority order, and extracts a driver program as a candidate

to be installed.

In the second embodiment, the functions of the printer
204 and the server 30 are the same as the functions described
using FIG. 8 and FIG. 9. Thus, the explanation thereof will
be omitted.

Next, installation of a driver program in the PC 10
according to the second embodiment will be described 1n
more detail. FIG. 17 1s an exemplary sequence diagram
illustrating a tlow of installing a driver program 1n the PC 10
according to the second embodiment. In FIG. 17, portions
corresponding to FIG. 10 and FIG. 16 described above are
denoted by the same reference numerals, and the detailed
description thereof will be omitted.

In FIG. 17, processes from step S100 to step S116 are the
same as the processes from step S100 to step S116 1 FIG.
10 illustrated above. Thus, the description thereotf will be
omitted.

At step S200 and S201, the control unit 100 creates a list
of driver programs as candidates to be 1nstalled on the basis
of the PDL type, for the search result that 1s narrowed down
by the driver architecture and the display language of the
OS, by the processes up to step S116. At step S200, the
control unit 100 transmits the search result that is received
at step S116 on the basis of the processes 1llustrated 1n the

flowchart of FIG. 14, to the installer 102', and instructs the
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installer 102' to perform the determination on the basis of the
PDL to extract attribute imnformation as a candidate to be
installed.

FIG. 18 i1s a flowchart illustrating an example of a
determination process performed by the PDL determining
umt 1210' according to the second embodiment. It 1s
assumed that the priority order of the pieces of PDL infor-
mation 1s the same as the priority order explained 1n FIG. 15.
In FIG. 18, at step S40, the PDL determining unit 1210
determines whether at least one of the pieces of attribute
information 1n the search result corresponds to the PDL type
“first PDL” with the highest priority order.

When 1t 1s determined that there is attribute information
corresponding to the PDL type “first PDL” (*Yes” at step
S540), the PDL determining unit 1210' moves the process to
step S41. At step S41, based on the determination result at
step S40, the PDL determining unit 1210' selects the driver
program corresponding to the attribute mmformation that 1s
associated with the PDL type “first PDL”, among the pieces
of attribute information in the search result, as the driver
program to be installed. The PDL determining unit 1210’
then adds the selected driver program to the list of driver
programs as candidates to be installed. The PDL determin-
ing unit 1210' then moves the process to step S42.

When 1t 1s determined that there 1s no attribute informa-
tion corresponding to the PDL type “first PDL” at step S40
(“No” at step S40), the PDL determining unit 1210' moves
the process to step S42.

At step S42, the PDL determining unit 1210" determines
whether at least one of the pieces of attribute information in
the search result corresponds to the PDL type “second PDL”.

When 1t 1s determined that there 1s attribute information
corresponding to the PDL type “second PDL” (“Yes” at step
S42), the PDL determining unit 1210" moves the process to
step S43. At step S43, based on the determination result at
step S42, the PDL determining unit 1210' selects the driver
program corresponding to the attribute mformation that 1s
associated with the PDL type “second PDL”, among the
pieces ol attribute information in the search result, as the
driver program to be installed. The PDL determining unit
1210' then adds the selected driver program to the list of
driver programs as candidates to be installed described
above. The PDL determining unit 1210' then moves the
process to step S44.

At step S42, when 1t 1s determined that there 1s no attribute
information corresponding to the PDL type “second PDL”
(“No” at step S42), the PDL determining unit 1210' moves
the process to step S44.

At step S44, the PDL determining unit 1210' determines
whether at least one of the pieces of attribute information in
the search result corresponds to the PDL type “third PDL”.

When 1t 1s determined that there 1s attribute information
corresponding to the PDL type “third PDL” (*Yes™ at step
S44), the PDL determining unit 1210' moves the process to
step S45. At step S45, based on the determination result at
step S44, the PDL determining unit 1210' selects the driver
program corresponding to the attribute mformation that 1s
associated with the PDL type “third PDL”, among the pieces
of attribute information in the search result, as the driver
program to be installed. The PDL determining unit 1210’

then adds the selected driver program to the list of driver
programs as candidates to be installed described above. The
PDL determining unit 1210' then moves the process to step

546.
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At step S44, when i1t 1s determined that there 1s no attribute
information corresponding to the PDL type “third PDL”
(“No” at step S44), the PDL determining unit 1210"' moves
the process to step S46.

At step S46, the PDL determining umt 1210 outputs the
list of driver programs added with the driver programs as

candidates to be 1nstalled at step S41, step S43, and step S45,
and transmits the list of driver programs to the control unit

100 (step S201 in FIG. 17).

Based on the list, which i1s received from the PDL
determining umit 1210', of driver programs as candidates to
be 1installed, the control unit 100 creates a choice list for
selecting the driver program to be installed. Table 2 indicates
an example of the choice list created on the basis of the
pieces ol attribute information in Table 1, for each piece of
identification information of the printer.

TABLE 2
Selected Printer Choices Display Order
Printer #A PDIL #1 driver 1

PDL #2 driver 2

PDIL #3 driver 3
Printer #B PDL #2 driver 1

PDIL. #3 driver 2
Printer #C PDL #1 driver 1

As 1llustrated in Table 2, for example, when the model of
the printer that 1s selected to be used from the PC 10 has the
identification information “printer #A™, the driver program
as a candidate to be installed 1s a driver program that
corresponds to the PDL types “PDL #17, “PDL #2”, and
“PDL #3”, respectively. The control unit 100 creates the
choice list including the driver programs corresponding to
the PDL types “PDL #17, “PDL #2”, and “PDL #3”, respec-
tively.

The control unit 100 arranges the driver names “PDL #1
driver”, “PDL #2 driver”, and “PDL #3 driver” indicating
the driver programs that correspond to the PDL types “PDL
#17, “PDL #2”, and “PDL #3”, respectively, in an order
according to the priority order of the corresponding PDL
types “PDL #17, “PDL #2”, and “PDL #3”, to create the
choice list. In the example 1llustrated 1n Table 2, the drniver
name “PDL #1 dniver” of the driver program that corre-
sponds to the PDL type “PDL #1” with the highest priority
order 1s arranged at the top of the choice list. The driver
name “PDL #3 dniver” of the driver program that corre-
sponds to the PDL type “PDL #3” with the lowest priority
order 1s arranged at the bottom of the choice list.

Also when the selected printer has the identification
information “printer #B” or “printer #C”, the driver pro-
grams are similarly arranged in an order according to the
priority order of the corresponding PDL types, to create the
choice list.

Returning to the explanation 1n FIG. 17, the control unit
100 transmits the created choice list to the UI unit 122, and
instructs the UI unit 122 to create a choice list screen for
selecting the driver program to be installed, from the choice
list (step S202). The UI unit 122 creates the choice list
screen on the basis of the choice list received from the
control unit 100, and causes the display unit 103 to display
the choice list screen on the display 1004 of the PC 10.

FIG. 19 1s an example of a choice list screen 400 created
by the Ul unit 122 according to the first embodiment. In FIG.
19, the choice list screen 400 includes a message display part
401, a selection part 402, an extension button 403, an “OK”
button 404, and a “cancel” button 405. For example, a
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message for urging the user to select a driver program 1s
displayed on the message display part 401. In the selection
part 402, the driver names “PDL #1 dniver”, “PDL #2

driver”’, and “PDL #3 driver” of the driver programs in the
choice list are displayed 1n an order according to the priority
order of the corresponding PDL types.

The extension button 403 extends the display area of the
selection part 402. For example, by default, only the driver
program 1n which the priority order of the corresponding
PDL type 1s the highest 1s displayed on the selection part
402, among the driver programs included 1n the choice list.
By operating the extension button 403 at this state, infor-
mation on all the driver programs included 1n the choice list
will be displayed on the selection part 402. The example n
FIG. 19 indicates a state when the extension button 403 1s
operated and information on all the driver programs
included in the choice list are displayed.

When the “OK” button 404 1s operated, the driver pro-
gram designated 1n the selection part 402 1s selected as the
driver program to be 1nstalled. In the example 1n FI1G. 19, the
driver name “PDL #2 driver” 1s designated, among the driver
names “PDL #1 drniver”, “PDL #2 driver”, and “PDL #3
driver” displayed on the selection part 402. When the “OK”
button 404 1s operated at this state, the driver program of the
designated driver name “PDL #2 driver” 1s selected as the
driver program to be installed.

The “cancel” button 405 cancels the process according to
the choice list screen 400. For example, when the “cancel”
button 405 1s operated, the installation of the driver program
in the PC 10 will be stopped.

Returning to the explanation in FIG. 17, when the driver
program 1s designated in the selection part 402 and the user
has operated the “OK” button 404 on the choice list screen
400 (step S203), the UI umt 122 transmits the selection
result of the driver program to the control unit 100 (step
S5204).

Based on the selection result of the driver program
received from the Ul unit 122 at step S204, the control unit
100 specifies the driver program to be nstalled (step S119).
Thereatter, processes from step S120 to step S125 are the
same as the processes illustrated in FIG. 10. Thus, the
description thereol will be omitted.

In this manner, in the second embodiment, the driver
program to be installed can be selected from the driver
programs that are candidates to be installed and displayed on
the choice list screen 400, according to the user operation.
Consequently, for example, the user can install a driver
program suitable for the usage, instead of the driver program
with the highest performance. Also, because the driver
programs are displayed 1n an order according to the priority
order on the choice list screen 400, the user can easily select
a driver program with higher performance.

An embodiment offers an advantage that 1t 1s possible to
casily acquire a driver program suitable for a model.

The above-described embodiments are 1llustrative and do
not limit the present invention. Thus, numerous additional
modifications and variations are possible 1 light of the
above teachings. For example, at least one element of
different illustrative and exemplary embodiments herein
may be combined with each other or substituted for each
other within the scope of this disclosure and appended
claims. Further, features of components of the embodiments,
such as the number, the position, and the shape are not
limited the embodiments and thus may be preferably set. It
1s therefore to be understood that within the scope of the
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appended claims, the disclosure of the present invention
may be practiced otherwise than as specifically described
herein.

The method steps, processes, or operations described
herein are not to be construed as necessarily requiring their
performance in the particular order discussed or 1llustrated,
unless specifically identified as an order of performance or
clearly idenftified through the context. It 1s also to be
understood that additional or alternative steps may be
employed.

Further, any of the above-described apparatus, devices or
units can be implemented as a hardware apparatus, such as
a special-purpose circuit or device, or as a hardware/soit-
ware combination, such as a processor executing a software
program.

Further, as described above, any one of the above-de-
scribed and other methods of the present imnvention may be
embodied in the form of a computer program stored in any
kind of storage medium. Examples of storage mediums
include, but are not limited to, flexible disk, hard disk,
optical discs, magneto-optical discs, magnetic tapes, non-
volatile memory, semiconductor memory, read-only-
memory (ROM), eftc.

Alternatively, any one of the above-described and other
methods of the present invention may be implemented by an
application specific integrated circuit (ASIC), a digital sig-
nal processor (DSP) or a field programmable gate array
(FPGA), prepared by interconnecting an appropriate net-
work of conventional component circuits or by a combina-
tion thereof with one or more conventional general purpose
microprocessors or signal processors programmed accord-
ingly.

Each of the functions of the described embodiments may
be 1mplemented by one or more processing circuits or
circuitry. Processing circuitry includes a programmed pro-
cessor, as a processor includes circuitry. A processing circuit
also includes devices such as an application specific inte-
grated circuit (ASIC), digital signal processor (DSP), field
programmable gate array (FPGA) and conventional circuit
components arranged to perform the recited functions.

What 1s claimed 1s:

1. An information processing device comprising:

a memory configured to store computer-executable

instructions; and

one or more processors configured to execute the com-

puter-executable instructions such that the one or more
processors execute a process mcluding:
acquiring 1dentification information for i1dentifying a
model of a printer;
acquiring system information that indicates an operat-
ing system of the information processing device;
acquiring attribute information indicating an attribute
of each of a plurality of printer drivers applicable to
the model and the operating system, wherein each
piece of attribute information comprises:
identification information for identitying the model
of the printer supported by a printer dniver;
an architecture of the printer driver and a perior-
mance indicator of the printer driver with respect
to the information processing device;
a type of Page Description Language (PDL) imple-
mented by the printer driver;
a display language of the printer driver; and
a version of the printer driver;
determining a display order of the plurality of printer
drivers, wherein each of the plurality of printer
drivers 1s applicable to the operating system, based
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on a priority order that 1s determined in advance for
the attribute information; and
displaying the plurality of printer drivers in the display
order.
2. The mformation processing device according to claim
1, wherein the process further comprises:
selecting a printer driver corresponding to attribute infor-
mation with a highest priority order, among the plural-
ity of printer drivers corresponding to the identification
information.
3. The mformation processing device according to claim
1, wherein the process further comprises:
displaying the attribute information acquired by the attri-
bute information acquisition unit 1n a list based on the
priority order, and
selecting a printer driver corresponding to attribute infor-
mation that 1s designated according to display of the
list, among the plurality of printer drivers.
4. The mformation processing device according to claim
1, wherein:
cach piece of attribute information further includes sys-
tem information that indicates an operating system of a
printer driver corresponding to the piece of attribute
information, wherein
the process further comprises selecting at least one printer
driver from the plurality of printer drivers based on the
system 1nformation, and further selecting a printer
driver among the selected at least one printer drivers
based on the priority order determined 1n advance for
the attribute information.
5. The mformation processing device according to claim
1, wherein:
cach piece of attribute mnformation further includes lan-
guage information that indicates a display language of
a printer driver corresponding to the piece of attribute
information, and
the process further comprises selecting at least one printer
driver among the plurality of printer drivers, a display
language indicated by the language information
included 1n attribute information of each of the at least
one printer driver matching with a display language
selected 1n an operating system 1installed 1n the infor-
mation processing device, and further selecting a
printer driver among the selected at least one printer
driver based on the prionty order determined 1n
advance for the attribute information.
6. The mnformation processing device according to claim
1, wherein:
cach piece of attribute information further includes acqui-
sition information that indicates an acquisition method
of a printer driver corresponding to the piece of attri-
bute information, and
the process further comprises acquiring the selected print
driver among the plurality of printer drivers, based on
the acquisition information.
7. The information processing device according to claim
6, wherein the process further comprises:
installing the acquired printer driver in the information
processing device.
8. The mformation processing device according to claim
1, wherein the process further comprises:
selecting one of the plurality of printer drivers; and
installing the selected printer driver in the information
processing device.
9. The mformation processing device according to claim
1, wherein the attribute information further comprises infor-
mation for acquiring the printer driver.
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10. An information processing system comprising a cir-
cuitry configured to:

acquire system information that indicates an operating
system of the information processing system;

store identification information for identifying a model of >
a printer and attribute information indicating an attri-
bute of each of a plurality of printer drivers applicable
to the model and the operating system in association

with each other;

acquire identification information for identifying the '

model of the printer, from the printer;

acquire attribute information associated with the acquired
identification information, from the stored attribute
information, the attribute information indicating an
attribute of each of a plurality of printer drivers appli-
cable to the model and the operating system, wherein
cach piece of attribute information comprises:

15

identification information for identifying the model of

the printer supported by a printer driver; 20

an architecture of the print driver and a performance
indicator of the printer driver with respect to the
information processing device;

a type of Page Description Language (PDL) imple-
mented by the printer drniver; 25

a display language of the printer driver; and

a version of the printer driver;

determine a display order of the plurality of printer
drivers, wherein each of the plurality of printer drivers
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1s applicable to the operating system, based on a
priority order that 1s determined in advance for the
attribute information; and
display the plurality of printer drivers in the display order.
11. An information processing method comprising:
acquiring 1dentification information for identifying a
model of a printer;
acquiring system information that indicates an operating,
system of the mformation processing device;
acquiring attribute information indicating an attribute of
cach of a plurality of printer drivers applicable to the
model and the operating system, wherein each piece of
attribute information comprises:
identification information for identifying the model of
the printer supported by a printer driver;
an architecture of the print driver and a performance
indicator of the printer driver with respect to the
information processing device;
a type of Page Description Language (PDL) imple-
mented by the printer dniver;
a display language of the printer driver; and
a version of the print driver;
determining a display order of the plurality of printer
drivers, wherein each of the plurality of printer drivers
1s applicable to the operating system, based on a
priority order that 1s determined in advance for the
attribute information; and
displaying the plurality of printer drivers in the display
order.



	Front Page
	Drawings
	Specification
	Claims

